INTRODUCTION
============

First described in 1907 by Siegfried Oberndorfer, neuroendocrine tumors (TNE, or carcinoids, as first denominated) can originate from several sites, predominating in the gastrointestinal tract (60%) and lungs (25%)^23^. Gastroenteropancreatic neuroendocrine tumors are challenging to manage because they represent a heterogeneous family of neoplasms. Although the growth and progression of most of these tumors are slow, it is not uncommon for metastases to occur, which decreases overall survival^23^. Clinical evaluation of gastroenteropancreatic neuroendocrine tumors is dependent on parameters such as degree of differentiation and primary site[@B3] ^,^ [@B22]. Well-differentiated tumors tend to be more indolent and have a lower chance of metastasis, while the poorly differentiated tumors have a high tendency to develop metastases and behave more aggressively[@B16]. The location of the primary tumor is also an important tool for assessing the clinical course of the disease. For example, neuroendocrine tumors of the small intestine tend to behave more indolently, whereas the colon and pancreatic primates present less survival^23^. Since pancreatic neuroendocrine tumors (pNET) have distinct molecular, functional, prognostic and treatment characteristics when compared to non-pancreatic NETs, they are usually analyzed separately. pNET, originating from endocrine pancreatic tissues, has an incidence of less than 1: 100,000 inhabitants per year in the United States, which corresponds to about 3% of all pancreatic tumors[@B7]. About 30% of the pNET are classified as functioning, since they are accompanied by hormonal symptoms, more commonly resulting from the production of insulin or gastrin[@B8]. Other relevant types are VIPomas, glucagonomas and somatostatinomas. The clinical manifestation depends on the type of hormone or neuropeptide produced by neoplasia. However, 70% of the cases correspond to non-functioning tumors, which also produce a series of substances, but without corresponding to any hormonal syndrome[@B8] ^,^ [@B17]. The clinical characteristics of the major functioning TNE-P are shown in [Table 1](#t1){ref-type="table"}. Most of them are sporadic, while some may be associated with hereditary endocrinopathies, including MEN-1, von Hippel Lindau syndrome, neurofibromatosis type 1 and tuberous sclerosis. More frequently gastrinomas and insulinomas may be associated with MEN-1[@B8] ^,^ [@B17].

TABLE 1Clinical presentation of functioning NETs (Jensen et al, 2012[@B3] and Sara Massironi et al, 2008[@B16])TumorhormoneLocalizationMalignancy (%)Metastasis (%)Clinical presentationmen-1^\#^ (%)InsulinomaInsulinPancreas (\>99%)\<1010Episodic Hypoglycemia8-10GastrinomaGastrinDuodenum (70%) Pancreas (25%)60-9060Peptic ulcers, diarrhea, GERD\*30VIPomaVasoactive intestinal peptide (VIP)Pancreas (90%40-7070Severe diarrhea, hypokalemia, hypochlorhydryaRareGlucagonomaGlucagonPancreas (100%)50-8060Cutaneous rash, diabetes, weight loss, anemiaRareSomatostatinomaSomatostatinPancreas (55%) Midgut (44%)\>7084Diarrhea, diabetes, gallstone disease, weight lossUnassociated[^2]

In addition to the nominal classification from the syndromes resulting from the presence of the P-NETs, ​​the World Health Organization classifies them into two general categories regarding aggressiveness: well-differentiated and poorly differentiated[@B10]. The former have a fairly uniform, solid, trabecular, spiral or glandular pattern nucleus, in addition to pepper-salt chromatin and granular cytoplasm. They are divided into two categories, according to the proliferation rate: low grade (grade 1) and intermediate grade (grade 2) ([Table 2](#t2){ref-type="table"}). Seconds are all high grade (grade 3), presenting highly aggressive behavior and clinical manifestation similar to neuroendocrine carcinomas of small or large lung cells ([Table 2](#t2){ref-type="table"}). Some patients have histologically well or moderately differentiated tumors, but with a Ki-67\> 20% index, classified in the high grade category. The clinical behavior of these tumors appears to be between mildly differentiated neuroendocrine carcinoma and intermediate-grade tumors[@B18].

TABLE 2The classification of NET by the World Health Organization[@B7] Tumor well differentiatedCarcinoma well differentiatedCarcinoma poorly diferentiated BB^α^MB^β^Grade 1Grade 2Grade 3Size\< 2 cm\> 2 cm\-\--Mitoses number^€^\< 2\> 2\< 22 a 20\> 20Ki-67 index\< 2%\> 2%\< 3%3 a 20%\> 20%Vascular invasionnoYesVascular invasion + metastasisPerineural/vascular invasion[^3]

METHOD
======

A literature review of the last 15 years of the medical literature was conducted through an online survey of MeSH terms "neuroendocrine tumors" AND "pancreas" AND "treatment". We included original articles and review articles that addressed the diagnosis and especially the treatment of pancreatic neuroendocrine tumors. We excluded articles that consisted of studies whose object was not similar to the one described above, articles that only addressed clinical and non-surgical treatments. Other articles were used for contextualization and discussion. A total of 104 articles were analyzed, of which 23 were used for the construction of this article

Image and laboratory
--------------------

To define the treatment strategy, imaging and histopathological analysis should be performed. To obtain a histological examination, a biopsy can be performed by fine or gross needle aspiration and analysis of the collected tumor material. This feature can confirm the presence of neuroendocrine tumor, identify regional lymphadenopathy, and help determine proliferation index (number of mitoses, Ki-67), which will be useful in lesion staging and therapeutic decision making.

For analysis of tumor size and study of possible invasion of adjacent structures, magnetic resonance imaging (MRI) and/or computed tomography (CT) are indicated. CT is less sensitive for the detection of primary pancreatic tumors when compared to MRI, but has a higher specificity[@B20]. For the evaluation of liver metastases, MRI is preferentially indicated, since isolated CT may fail 20% of the time in the detection of hepatic metastatic tumors when compared to MR[@B1].

The combination of conventional radiology features and nuclear medicine imaging is often mandatory for visualization of the primary tumor, its staging, and for defining the therapeutic strategy. In Brazil, all modalities of nuclear medicine imaging are not yet available, the most important being somatostatin receptor scintigraphy (SRS, also known as OctreoScan), PET-CT Gallium-68 and PET-CT FDG.

SRS has sensitivity of 80% for well differentiated tumors (grades 1 and 2); however, it presents lower sensitivity for tumors with a diameter smaller than 1 cm, non-metastatic insulinomas[@B21] and TNEs with high Ki-67[@B1] index. Positron emission tomography/computed tomography (PET-CT) with Gallium-68 has a greater sensitivity for the detection of NSC-P than SRS, reaching more than 90%[@B21]. PET-CT with fluorodeoxyglucose has better uptake in more aggressive TNEs and less efficacy in tumors grade 1 and 2 due to its limited growth rate[@B21]. Imaging evaluation is recommended for patients with metastatic disease (more common in the liver and less in the retroperitoneal lymph nodes and bones)[@B19], as well as those with no metastatic disease.

Some patients may present with hormone syndromes suggestive of NET, but no tumoral evidence for conventional imaging tests (CT or MRI). For these patients, endoscopic ultrasonography or arterial stimulation and venous sampling may be used. The use of conventional imaging features and endoscopic studies for non-functioning hidden pNET increased preoperative detection to levels close to 100%[@B9].

Laboratorially, for non-functioning tumors, the analysis of chromogranin A (CgA) is the most performed, since it is secreted by all types of gastroenteropancreatic neuroendocrine tumors. Their levels are increased in about 70% of the cases of functioning and non-functioning pNET[@B14]. Attention must be paid to factors that may influence false positive CgA results, such as the use of proton pump inhibitor drugs[@B11]. Another non-specific marker for non-functioning pNET is the pancreatic polypeptide, which when compared to the use of CgA alone increases the diagnostic sensitivity from 63% to 93%[@B14]. For functioning pNET, CgA levels will be elevated in approximately 75% of patients and the hormone secreted by the tumor (insulin, glucagon, etc.) functions as a specific tumor marker[@B11].

Treatment
---------

The surgical option is the only potentially curative treatment for pNET, both for functioning and non-functioning tumors. The selection of patients for surgical treatment should follow criteria based on tumor functionality, degree, stage and association with MEN-1.

Patients with gastrinoma and non-MEN-1 carriers should be surgically treated, with or without tumor imaging. In a recent study, survival was \>98% for those who underwent surgical resection[@B13]. In those with gastrinoma and carriers of MEN-1, the approach is controversial. For tumors \<2 cm, surgical treatment is not indicated, since patients present almost 100% survival rate in 15 years[@B13]. In addition, duodenopancreatectomy is a procedure with considerable potential for postoperative complications. For tumors \>2 cm tumor enucleation is recommended and duodenopancreatectomy is reserved only for selected cases[@B6] ^,^ [@B8].

The National Comprehensive Cancer Network reserves the widest surgical guideline for gastrinoma as well as the clinical management of gastric hypersecretion with the use of proton pump inhibitor drugs and the use of somatostatin analogues (octreotide or lanreotide) as the first choice. For occult tumors, there are two types of conduct: observation and surgical exploration. The surgical option should include duodenotomy and use of intraoperative ultrasound. If the tumor is identified, its enucleation associated with lymph node resection is recommended. In these cases, the surgical procedure is done according to the location of the tumor. When located in the head of the pancreas, the degree of tumor invasion and its proximity to the main pancreatic duct should be studied. When the tumor is judged to be non-invasive, enucleation associated with lymph node resection should be performed. When it is a deep or invasive tumor, near the main pancreatic duct, the recommended course is duodenopancreatectomy. When the tumor is located in the pancreatic body or tail, we recommend distal pancreatectomy with or without splenectomy[@B12].

For insulinomas, in patients with or without MEN-1, the indication is surgical. Cure is obtained in 98-100% of cases[@B2]. The conduct of choice depends on the degree of tumor invasion and the proximity of the main pancreatic duct. For exophytic or peripheral tumors located in the head or pancreatic body, videolaparoscopic enucleation may be considered. In the deep, invasive and near the main pancreatic duct, more aggressive conduct is recommended; when located in the head of the pancreas, duodenopancreatectomy is indicated, while in the distal, distal pancreatectomy is recommended. The videolaparoscopic technique can be considered in these cases[@B12].

For non-functioning pancreatic tumors, a surgical procedure is usually recommended[@B7]. Exception occurs in patients with MEN-1 and who have tumors \<2 cm, when the operation is not consensually recommended. For some authors and societies, observation and follow-up should be performed when the tumor is \<1 cm, asymptomatic and incidental[@B12]. The decision for surgical treatment should be made based on the estimated surgical risk, tumor location and comorbidities. The surgical choice may vary between enucleation, distal pancreatectomy and duodenopancreatectomy always associated with regional nodal resection due to the real chances of lymph node metastasis, even in tumors with a size between 1-2 cm[@B12].

For patients with tumors \>2 cm, the choice is tumor cell excision. The location is indicative for the choice of technique, which may range from duodenopancreatectomy to the distal pancreatectomy associated with splenectomy. Both should be accompanied by lymph node resection due to the risk of metastases[@B5] ^,^ [@B12]. Complete resection R0 should always be the primary endpoint. Regardless of tumor size, there is no evidence to support adjuvant systemic therapy for pNET and optimal follow-up of patients undergoing surgical treatment remains unknown.

CONCLUSION
==========

The surgical approach remains the therapy of choice for patients with resectable pNET. However, selection for surgical treatment should follow criteria based on tumor functionality, grade, stage and association with NEM-1. Gastrinomas \>2 cm has surgical resection as the treatment of choice, being associated or not with NEM-1. Due to the high cure rates obtained with the surgical intervention, the insulinomas have resection the treatment of choice. For non-functioning tumors, when their size exceeds 2 cm, surgical treatment is recommended, with the patient having or not having type 1 multiple endocrine disease.
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